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Descr(ption 

RELP OF THE tNVENTION: 

This nnvention concerns an optical card on which 
data are optically recorded and reproduced and an op- 
tical card system. 

BACKGROUND: 

Figure 10 shows a relevant, prior art optical card 
1 01 . Rgure 9 shows the actual structure of such a card. 
In these figures 9 and 10, display symbols 3 constitute 
the logo and other information which is entered on a 
base layer 2. A light-absorbing printed layer 4, which 
consists of a paint havnng low reflectivity in the wave- 
length region of the light used to record and reproduce 
data, Is painted onto the base layer 2. Layers, on which 
data are recorded optlcafly, Is laminated onto the tight- 
absorbing printed layer 4 by means of fibn 6. Transpar- 
ent layer 7 and protective layer 8 are laminated, in that 
order^ so as to cover the entire surface of base layer 2. 
The prior art optical card 101 is thus completed. 

To record data on the above-described optical card 
101 , a light beam is nrKxiuIated In a manner corresporui- 
ing to the symbols to be recorded. This light beam is 
trained on the recording layer 5, causing pitting on that 
layer. 

To reproduce, or play back, the data from optical 
card 101., a light beam is aimed at the pits on recording 
layer 5. The light is diffracted by the pits, and the result- 
ing modulated optical signals are detected by a photo- 
detector (not pictured). 

Layer 5 on the prior art optical card 1 01 has a large 
recording surface. This makes It difficult to check the ar- 
ea where visible data, consisting of characters. Images, 
and the like, are stored on the card. To address this prob- 
lem, it has t>een suggested that visible data such as 
characters, images, (a photo of the cardholder's face, 
etc.) and the like be entered on the back of optk:al card 
101 . However, this scheme leaves open the possibility 
that the data might be obliterated by beirig rubbed off 
and new data being forged in their place. 

One solutton to preverit forgery or alteratk)n of the 
visft>le data wouki be to emboss this data on the surface 
of the optical card, thereby displaying such data as the 
identificatkxi nunriber or the account numt>er, as is done 
on standard credit cards or cash cards. However, this 
causes the card to have a nor>-unifomn thckness, whch 
makes it difficult for the card to be registered in the cor- 
rect positkxi in the recording and reproducing device. 

Another solution is to record the identificatwn 
number or account number image data on the recording 
layer 5, instead of that data being visible, so as to pre- 
vent forgery or alteration. However, this scheme results 
in the space avaHable on layer.5 being substantially re- 
duced. This is because the anx)unt of space required, 
especially for image data, is prodigknis. Furthermore, if 



a reproducing clevk:e is nol available there is rK> way to 
verify that Image data stored on layer 5. 

In WO 90/10916 an erasable optfcal data card is 
disclosed in whfch laser written data is recoided. The 
s data card also contains permanently stored pre record- 
ed informatk)n in form of surface contours or photograph 
marks. The pre recorded informatkxi is stored either a 
top or directly bek>w the erasable recording str^. 

10 SUMMARY OF THE INVENHOM: 

In view of the above-described problems associat- 
ed with the prk>r art optcal cards an objective of this 
invention is an optical card having a readily verifiable 
'5 area where the visible character and image data are re- 
corded. Another objective of this invention is an optical 
card resistant to forgery or alteration. A further objective 
is a devce to reproduce the data on this card. 

The present inventkm achieves the above objec- 
^ f ives with an optk:ai card according to daim 1 . Humaiv 
readable data are printed on a light absorbing layer coat- 
ed on the base layer and a transparent optical recording 
layer is formed on top erf the lightTabsorbnng layer and 
the human-readable data. 

The optfcal card system of this invention is defined 
ni claim 4. 

BRIEF DESCRIPTION OF THE DRA WINGS: 

30 Figure 1 is an oblique view illustrating the actual 
structure of the optk:al card of this invention. 

Figure 2 is a cross section to show how the optfcal 
card in our exannple is actually cor^structed. 

Figure 3 is a flat view showing the basic appearance 
35 of an example of the optical card of this inventkxi. 

Figure 4 is an oblk^ue view showing the overall ap- 
pearance of one example of the optical card system of 
this tnventk>n. 

Figure 5 is a bkx:k diagram illustrating the actual 
40 structure of an optical card system in whfch this inven- 
tion has been implemented. 

Figure 6 is an oblk)ue view of the overall appear- 
ance of another exarnple of how the card system of this 
inventkxi might be implemented. 
"fs Figure 7 shows the order of the processes involved 
tn the manufacture and issuance of a sample optk:al 
card following the design of this inventkxi. 

Figure 8 is a continuatk)n of the process shown.in 
Figure 7. 

so Figure 9 is an oblfcjue view showing the actual struc- 
ture of a pror art optk^l card. 

Figure 1 0 fe a flat view sfiowing the bask^ structure 
of a prior art optk:al card. 

SS DETAILED DESCRiPTlON OF THE INVENTION: 

This section explairts an emtxxiiment of the present 
invention, with reference to Figures 1 through 3. Ele- 
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ments identical to those shown in the prior art Figure 9 
are given the same numbers. 

Rgure 1 is an oblique view illustratirtg the actual 
structure of the optical card 1 cH this embodiment. On 
this card 1. the visible data 9, which ir^clude such infor- 
nrtation as name, address and telephone number, are 
printed (and thus entered) on light-absorbkig print layer 
4. Recording layer 5, on which data will be recorded by, 
for example, the established method of forming pits for 
diffracting a li^t beam, is laminated via film 6 onto the 
light-absorbing print layer 4, on which visible data 9 have 
been pruited. Transparent layer 7 and protective layer 
8 are then laminated, in that order^ in such a way as to 
cover the entire surface of base layer 2. The optical card 
1 of this embodiment is formed. 

Rgure 2 is a cross section showing the structure of 
optical card 1 . In this figure^ visible data 9 are printed on 
light-absorbnig print layer 4. Film 6 is attached to layer 
4 by means of adhesive 11 . Recording layer 5 is lami- 
nated on top of film 6. Transparent layer? and protective 
layer 8 are attached by means of adhesive 12. 

Figure 3 is a flat view showing the basic appeaiance 
of the optk:al card 1. It shows examples of the visble 
data 9 printed on the card: name, phone number and 
signature. Data 9 could also include a photograph or 
other Image data. 

With an optical card 1 structured in this described - 
manner, film 6 covers the light-absorbing print layer 4, 
where visible data 9 are printed* If someone attempts to 
peel off film 6 to forge or alter information, the recording 
layer 5 will be destroyed. 

An example of the data reading device which reads 
the visible data printed on optical card 1 , with reference 
to Figures 4 and 5 will now be described. A description 
of an optical data reading device which reads the non- 
visible data formed as pits in layer 5 is not presented, 
as it is identical to the light beam reader of prior art In 
Figure 4, the data reader 21 has an image scanner 22 
which optically reads the images \n the visible data 9. 
When the data reader 21 moves \n the direction Indicat- 
ed by the arrow, image scanner 22 t>egins to scan. The 
image data read by the image scanner 22 in the course 
of its scan are transmitted to printer 24 through trans- 
mission cable 23. The irnage data transmitted to the 
printer 24 are printed on document 25. 

Figure 5 is a block diagram illtistrating the actual 
structure of the data reader 21 . As shown in that figure, 
optical beam emitter 31 outputs an optical beam. When 
data reader 21 moves in the direction shown by the ar- 
row, the reader begins to scan in the specified direction. . 
The optical beam is directed to the region where visible 
data 9 are printed on the optical card 1 . The optical beam 
reflected by the optical card 1 paisses through lens 32 
and is directed to the optical beam detector 33. This de- 
tector 33 converts the light received into electrical sig- 
nals corresponcfihg to the quantity of light These elec- 
trical sigoals are hput into signal processnig unit 34. 
where they are processed so as to increase the contrast 



arKi remove the noise and are then binarizedL These bi- 
narized signals are ir^ut into buffer 35, where they are 
temporarily stored. When buffer 35 accumulates one 
page worth of data, those data are input into printer 24 
s by way of printer drive unit 36 and data transmission ca- 
ble 23. 

It is possible to combine image scanrter 22 and 
printer 24 in a single device, as shown in data reader 41 
in Figure 6. In this way, the images within the printed 

10 visible data 9 can be printed on document 25. With this 
scheme, optical card 1 can be used to produce docu- 
ments in the same way as embossed magnetic cards, 
such as credit cards, are used. 

Visible data 9 may be printed in an ink whose re- 

is flectivity is virtually identical to that of light-absortsing 
print layer 4 with respect to light in the visible wavelength 
region, but which differs from print layer 4 in its reflective 
characteristics within wavelengths beyorxl the visible 
spectrum, such as infrared. Printing visible data 9 vwth 
such an ink will result in the printed data t>ev>g esser)- 
tially not visible to the eye; but the printed image data 
can be detected by a data reader which scans the irnage 
with an infrared beam. This feature aHows the optical 
card to have the function served by the watermark on 

25 paper money, and makes the card further resistant to 
forgery. 

The steps for producing a specifk: example card 82 
of the optbal card t will now be described, with refer- 
ence to Figures 7 and 8. For this example, the produced 

30 card will be a credit card. As is shown in Figure 7 (a), 
card pattern 52, consisting of the shape of the card, the 
k>go. and other information, and positioning marks 53 
have already been printed on base layer 51, whk;h is 
covered with a protective sheet 61 . Sheet 61 has a hole 

^ 62 cut in.il corresponding to the positbn where the sig- 
nature, whrch will be one of the items in the visible data 
9, will be placed. Protective sheet 61 has another pro- 
tective sheet, 63, affixed so that it covers hole 62; 
As can be seen in Figure 7 (b). the cardholder re- 

^o moves protective sheet 63 and signs his name with pen 
54 on the light-absorbing print layer 4. This signature is 
then covered and preserved by the protective sheet 63. 
The carcftK>lder then sends the base layer 51, whk:h is 
also covered by the protective sheet 61 , to the cardwan- 

^ ufacturing facility. At the manufacturing facility, the pro- 
' tective sheet 61 is removed from the base layer 51 . The 
multilayer sheet 71, which will form the recordnng layer, 
is then applied to the base layer 51 in such a way that 
positk)ning marks 53 coinckJe with the positioning nnarlcs 

so 73 (Figiire 7 (c)). Multilayer sheet 71 consists of a re- 
cording layer 72, a trmisparent layer 73 dnd a protective 
layer 74, which correspond, respectively, to layers 5, 7, 
arxJ 8 of the generic card shown in Figs. 1 -3. In this way 
optk^l card assembly 81 is formed, as shown in Figure 

ss 7(d). 

Next, the optk:al card 82 is punched but akxig the 
indnated pattern, as shown in Rgure 8 (a), and the card 
is completed. Figure 8 (b) is a flat view showing the ap- 
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pearance o( the cxxnpleted optical card 82. Except for 
signature 91 , all the visible data, le., trademark 93 and 
identiTication number 92, were printed as li^t-absort>- 
ing pnnt layer 4 on base layer 51. 

As was discussed above, the optical card described s 
in this application is a card on which data can be record- 
ed and reproduced optically. Visft>le data are entered on* 
the base layer of this card, and an optically transparent 
recording layer, for recording nonvisible data, is formed 
above these visible data. This allows the region where io 
the data» consisting of characters, images, or the like, 
aire stored to be visually checked, and serves to prevent 
forgery or alteratkxi of the data. 

The foregoing descriptkxi of this invention is given 
in tenns of the specific embodiments described herein. i^ 
However, upon reading this disck)sure adaptatkxi, var- 
iatk)ns and nxxfificatiorts within the scope of this inven- 
tion as defined by the claims will become readily appar- 
ent to one of ordir)ary skill in the art. 

20 

r 

Claims 

1. An optical card for recording and reproducing opti- 
cal data, comprising: 2S 

a base layer (2;51); 

a light-absorbing layer (4) coated on saki base 
layer (2; 51) and 

a substantially transparent recording layer (5; 30 
72) having means for storing optkxal data, 
formed on top of saki light absorbing layer (4), 

characterized in that 

human-readable data (9, 92, 93) are printed 3S 
on said light-absorbirig layer (4), which human 
readable data (9; 92, 93) are covered by safcl re- 
cording layer (5; 72). 

2. An optk:al card for recording an6 reproducing opti- 40 
cal.data accordnng to claim 1 , 

wherein saki human-readable data (9; 92, 93) 
are visible. 

3. An optk:al card for recording and reproducing optI- 4S 
cal data according to claim 1 or 2, 

wherein said hunDan-readable data (9; 92, 93) 
are marked, by an invisible ink having a reflec- 
tivity virtually identk:al to the reflectivity of sakf so 
light-absorbing layer (4) in a visible wavelength 
light, and 

wherein said invisble ink has reflective charac- 
teristics c^ering from the reflectivity of saU 
light-absofbtng layer (4) in an invisible wave- ss 
length light, so that said human-readable data 
(9; 92, 93) can be detected by a light within sak) 
invbible wavelength. 



4. An optk^l card system comprising: 

an optk:al card (1 ; 82) as defined in any one of 
the claims 1 to 3, arKi 
• an optfcal card reader (21, 41), having n>eans 
for scanning said human-readable data (9; 92, 
93) and generating binary data corresponding 
thereto. 



Patentanspruche 

1. Optische Karle zum Aufzeichnen und Wiedergeben 
von optischen Daten, welche umfaBt: 

ekie 6rundschk:ht (2; 51); 
eine lk:htabsorbferende Schbht (4), die auf die 
Grundschcht (2; 51) aufgetragen ist, und 
eine im wesentlkJien transparente Aufzeicfv 
nungsschk^ht (5; 72) mit Mittein 2um Spekxhem 
optischer Daten, die auf der Ik^htabsorbieren- 
den Schk:ht (4) ausgebiklet ist, 

dadurch gekennzeichnet, daB 

fur den Mensch^ lesbare Daten (9, 92, 93) 
auf die nchtat>sorbierende Schk:ht (4) gedtokt 
sind, wobei die f Dr den Menschen lesbaren Daten 
(9; 92. 93) von der Aufz6k:hnungsschk^t (5; 72>be- 
deckt sihd. 

2. Optische Karte zum Aufzeicfinen und Wiedergeben 
von optischen Daten nach Anspruch 1 , 

wobei die f Or den Menschen lesbaren Daten 
<9; 92, 93) sk:htbar sind. 

3. Optische Karte zum Aufzeichnen un6 Wiedergeben 
von optischen Daten nach Anspruch 1 oder 2, 

wobei die f Or den Merischen lesbaren Daten (9; 
92, 93) mit einer unsichtbaren Tinte marWert 
sind, die.ein Reflexk>nsverm6gen aufweist, das 
dem Reflexionsvermogen derlk:htabsorbieren- 
den Schx^t (4) irn Lk:ht einer sichtbareri Wei- . 
lenlange virtuell kientisch ist, utkI 
wobei die unsk^htbare Tlnte l%flexk>nseigen- 
schaften aufweist, die skrh vom Reflexionsver- 
mogen der lk:htabsorbierenden Schicht (4) im 
LIcht einer unsk:htbaren Wellenlange unter- 
sciieiden, so daS die fur den Menschen le^sba- 
ren Daten (9; 92. 93) durch ein Ucht innerhalb 
des unsk:htbaren Wellenlangenbcrefchs erfam 
werden konnen. 

4. System f Or eine optische f<arte, wetehes umfaBt: . 

eine optische Karte (1 ; 82) nach einem der An- 
spruche 1 bis 3, und 

ein Lesegerat (21, 41) fur eine optische Karte 
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mit Mrttein zum Abtasten der f Or den Menschen 
lesbaren Daten (9; 92, 93) und zum Erzeugen 
von binaren Daten, die diesen entsprechen. 
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1. Carte optique pour enregistrer et reproduire des 
donn§es optiques. comprenant : 

10 

una couche de base (2 ; 51 ); 

une couche absorbant la lumtdre (4) apptiquee 

sur.Iadite couche de base (2 ; 51); 

une couche d*enregi5trement essent»ellement 

transparente (5 ; 72) prdsentant des moyens is 

destDD^s k stocker des donndes optiques, for- 

Tn6e sur !e dessus de ladite couche absorbant 

la lumi^re (4) ; 

caract^ns§e en ce que 20 



- des donnees Bsibles par rhomme (9, 92, 93) 
sont imprimis sur ladrte couche absorbant la 
lumidre (4), lesdrtes donnSes lisibles par rhom- 
me (9 ; 92, 93) 6tant recouvertes par ladite ecu- 2S 
Che d'enregistrement (5 ; 72). 

. Z Carte optique pour enregistrer et k reproduire des 
donnees optlques selon la revendicatlon 1, 
darts laquelle lesdrtes donnees lisibles par rhomme 30 
(9 ; 92, 93) sont visibles. 

3. Carte optique pour enregistrer et k reproduire des 
donnees optiques selon la revendication 1 ou 2, 

dans laquelle lesdites donnees lisibles par 
Itiomme (9 ; 92, 93) sont marquees par une en- 
cre Invisible pr6sentant un pouvoir de reflexion 
essentiellement Identique au pouvoir de re- 
flexion de ladite couche absorbant la lumidre ^ 
(4) dans une lumt&re § longueur d'onde visible, 
et 

dans laquelle ladite encre invisible prdsente 
des caract6ristiques r^flectives diff^rant du 
pouvoir de reflexion de ladite couche absort>ant 45 
Ialumi6re(4)dan8 une himi&re§ longueur d*on- 
. de invisible, de sorte que les donnees lisibles 
par rhomme (9 ; 92. 93) peuvent etre ddtect^es 
' par une lumi^re h rint^rieur de ladite longueur 
d'onde invtsit>le. so 

■ • * ■ 

4. 8yst&me de carte optique comprenant : 



une carte optique (1 ; 82) selon rune des reven- 
dications 1 ^ 3, et ss 
un lecteur de carte optique (21,41) presentant 
des moyens pour scanner lesdites donnees li- 
sibtes par rhomme (9 ; 92, 93) et generer des 
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